GTPase dependent recruitment of Grif-1 by Miro1 regulates mitochondrial trafficking in hippocampal neurons.
The transport of mitochondria to specific neuronal locations is critical to meet local cellular energy demands and for buffering intracellular calcium. A critical role for kinesin motor proteins in mitochondrial transport in neurons has been demonstrated. Currently however the molecular mechanisms that underlie the recruitment of motor proteins to mitochondria, and how this recruitment is regulated remain unclear. Here we show that a protein trafficking complex comprising the adaptor protein Grif-1 and the atypical GTPase Miro1 can be detected in mammalian brain where it is localised to neuronal mitochondria. Increasing Miro1 expression levels recruits Grif-1 to mitochondria. This results in an enhanced transport of mitochondria towards the distal ends of neuronal processes. Uncoupling Grif-1 recruitment to mitochondria by expressing a Grif-1/Miro1 binding fragment dramatically reduces mitochondrial transport into neuronal processes. Altering Miro1 function by mutating its first GTPase domain affects Miro's ability to recruit Grif-1 to mitochondria and in addition alters mitochondrial distribution and shape along neuronal processes. These data suggest that Miro1 and the kinesin adaptor Grif-1 play an important role in regulating mitochondrial transport in neurons.